Biochemical characterization and expression analysis of a novel EF-hand Ca2+ binding protein calmyrin2 (Cib2) in brain indicates its function in NMDA receptor mediated Ca2+ signaling.
Calmyrin2 (CaMy2, Cib2) is a novel EF-hand calcium-binding protein found recently in skeletal muscles. CaMy2 mRNA was also detected in brain, but nothing is known about CaMy2 protein localization and properties in the brain. We report cloning and characterization of CaMy2 in rat brain: its expression pattern, intracellular localization and biochemical features. CaMy2 binds Ca2+ and exhibits Ca2+/conformational switch. Moreover, CaMy2 undergoes N-myristoylation without Ca2+/myristoyl switch, is membrane-associated and localizes in neurons together with Golgi apparatus and dendrite markers. CaMy2 transcript and protein are present mainly in the hippocampus and cortex. In cultured hippocampal neurons, CaMy2 is induced upon neuronal activation. Most prominent increase in CaMy2 protein (7-fold), and mRNA (2-fold) occurs upon stimulation of NMDA receptor (NMDAR). The induction is blocked by translation inhibitors, specific antagonists of NMDAR, the Ca2+-chelator BAPTA, and inhibitors of ERK1/2 and PKC, kinases transmitting NMDAR-linked Ca2+ signal. Our results show that CaMy2 level is controlled by NMDAR and Ca2+ and suggest CaMy2 role in Ca2+ signaling underlying NMDAR activation.